Hepatic microsomal metabolism of sulfamethoxazole to the hydroxylamine.
Sulfonamides are oxidized to protein reactive cytotoxic metabolites by murine hepatic microsomes. Mononuclear leukocytes from patients with idiosyncratic reactions to sulfonamides were more susceptible to toxicity from these metabolites than were leukocytes from a control population, suggesting that these metabolites play a role in the pathogenesis of such reactions. Here we have shown that murine hepatic microsomes oxidize sulfamethoxazole at the N4-position to form the hydroxylamine. Formation of the hydroxylamine was dependent on the presence of microsomes, NADPH, and oxygen. The addition of SKF 525-A, cimetidine, or gassing with carbon monoxide inhibited formation. The enzymic activity was stable at 37 degrees C in the absence of NADPH. Ascorbic acid, N-acetylcysteine, and reduced glutathione significantly increased the yield of hydroxylamine, presumably by decreasing further oxidation and covalent binding. Microsomes prepared from mice treated with phenobarbital or beta-naphthoflavone catalyzed the formation of the hydroxylamine more readily than did microsomes from untreated mice. These results demonstrate that cytochrome P-450-mediated oxidation of sulfamethoxazole results in the formation of hydroxylamines, which can be further oxidized to more reactive intermediates. These metabolites are likely involved in the pathogenesis of idiosyncratic reactions.